Obesity, an abnormally large accumulation of adipose tissue, occurs as a result of long term participants were scheduled to start with the regular meal pattern and 6 others with the 8 0 irregular one. Blood sampling could not be performed on one participant due to problems SPSS software (version 21 for windows; SPSS) was used for data entry and analysis. All data for normality with the Kolmogorov-Smirnov test to inform whether parametric or non- parametric analysis should be used. Values for the incremental area under the curve (iAUC) of the TEF, postprandial glucose, insulin, appetite ratings and gut hormone responses were calculated using differences from The area above or below baseline was calculated using the trapezoid rule. Comparisons of the baseline data at the pre intervention visit were made using Student's 3 1 8 paired t test (two-tailed) as were measurements of energy intake, AEEE, VAS and CGM during the intervention period. pattern; Factor 2: visit -pre and post each 14-day intervention) were conducted to assess the impact of the 14-day meal pattern intervention on a range of dependant variables (e.g. weight, 3 2 3 iAUC for TEF, weight of pasta consumed). Where an interaction was identified, simple main 3 2 4 effects were explored by pairwise comparisons. Where no interaction was identified, but pattern or the effect of visit. Differences were considered significant at P < 0.05 for all 3 2 7 statistical tests. 3 
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Results obtained from a previous study (6) indicated that the iAUC TEF after a regular meal 3 2 9 pattern was 0.74 ± 0.37 kJ/min and after an irregular meal pattern was 0.39 ± 0.26 kJ/min.
Therefore, with a cross-over design, eleven participants in each group would be required to 3 3 1 detect a difference in TEF (~ 0.35 kJ/min) with the power of 80 % at the significance level of TEF (kcal/min) over 3 h (following the test drink), as assessed by indirect calorimetry, was 3 3 4 the primary outcome for comparison between the two intervention periods. Responses for 3 3 5 lipids, glucose, insulin, gut hormones, subjective appetite ratings and ad libitum food intake 3 3 6 of the test meal were considered as secondary outcomes. 3 3 8 In this study, the effect of meal irregularity on thermic effect of food (TEF), lipid 3 3 9 concentrations, carbohydrate metabolism, subjective appetite and gut hormones were meal pattern (14 days, 6 meals/day) an irregular meal pattern (14 days,varying from 3 to 9 3 4 2 meals/day) or in a randomised crossover design, separated by a 14-day wash out period. 3 4 3 Participants attended the laboratory after an overnight fast at the start and end of each 3 4 4 intervention period. Anthropometric measurements 3 4 6 There were no significant differences in bodyweight, body composition, or other 3 4 7 anthropometric measurements at the pre intervention visits or across the study visits (Table   3 4 8 1). 3 
RESULTS
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Energy Intake
The American Journal of Clinical Nutrition AJCN/2015/125401 Version 3 Self-reported daily energy intake before the start of the study (2081 ± 214 kcal/day) was 3 5 1 similar to the estimated energy requirement for weight maintenance (2104 ± 204 kcal/day).
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However self-reported carbohydrate percentage (47 ± 4.1 %) was significantly lower and
self-reported fat percentage (38 ± 3.7 %) was significantly higher compared with the consumed intervention diet (53 ± 0.2 % carbohydrate and 33 ± 0.6 % fat) (paired T-test, p < 3 5 5 0.01). There were no significant differences in the protein percentage between the self- reported and the prescribed diet (14 ± 2.5 vs 14 ± 0.4 % respectively). During the study, food intake was designed to be the same by type, and amount in each macronutrient composition. The food intake diaries completed to check compliance showed 3 6 0 that 98 ± 6 % and 100 ± 2 % of the energy given was consumed in the regular and irregular 3 6 1 intervention periods respectively indicating good compliance. There were no significant 3 6 2 differences in energy intake between the two intervention periods (2043 ± 248 kcal/day study. The composition of consumed foods also did not differ significantly between the two 3 6 5 intervention periods being (53 ± 0.9 % carbohydrate, 14 ± 0.4 % protein and 33 ± 0.8 % fat in 3 6 6 regular and 53 ± 0.3 % carbohydrate; 14 ± 0.5 % protein and 33 ± 0.7 % fat in irregular 3 6 7 intervention period). On average, the SWA device was worn 96.8 ± 5.5 and 95.1 ± 7.7 % of the regular and 3 7 0 irregular intervention periods respectively. There were no significant differences between mean values of AEEE during the intervention period for both regular and irregular meal pattern (2241± 360 kcal/day and 2305 ± 399 kcal/day for regular and irregular intervention periods respectively). There were no significant differences between the mean of the physical activity level during the regular and irregular intervention period (1.60 ± 0.2 and 1.64 ± 0.2 METs for regular and irregular intervention periods respectively). In both conditions the For the nine participants for whom CGM data were available, analyses (mean, max, min,
CONGA-1 and iAUC) were done for each meal pattern on day 7 (6 meals consumed in both 3 8 1 intervention periods), day 8 (6 meals and 5 meals consumed in regular and irregular period 3 8 2 respectively), and day 9 (6 meals and 9 meals consumed in regular and irregular period 3 8 3 respectively) ( Table 2) . Twenty-four hour mean, max, min and iAUC for glucose concentrations showed no significant differences between the two intervention periods. There were also no significant differences in the day period and the night period between the two intervention periods for these variables. CONGA-1 with current observation period 9:00 to 3 8 7 10:00 and 22:00 to 23:00 also showed no significant differences between the two intervention On day 7 of the intervention (6 meals/day both interventions), there was a significantly higher (paired T-test, p < 0.05). On day 9 (6 meals v 9 meals), for the meals that were identical on showed a similar difference in that the iAUC in the irregular intervention was significantly higher compared with the regular intervention (paired T-test, p < 0.05). No significant differences were seen in the other postprandial iAUC analysis. Energy expenditure (indirect calorimetry data) 3 
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Fasting REE was not significantly different at the pre intervention visits. There was also no There were no significant differences at the pre intervention visits for all blood variables. The results for fasting serum total, LDL, HDL-cholesterol, serum triglycerides are shown in Table 3 . There were no significant interactions for meal pattern by visit or main effects of observed in fasting blood glucose across the study (Table 3 ). Blood glucose responses to the (Table 3) did not show a significant interaction for meal pattern by visit or main showed a significant interaction between meal pattern and visit (ANOVA; p < 0.05). A larger irregular visit, blood glucose iAUC was significantly higher than pre irregular visit (p < 1 0.05), unlike in the regular intervention, where there was no significant difference between 4 2 6 pre and post regular visits. Table 3 shows fasting serum insulin in all visits. There were no significant interactions for observed in fasting plasma ghrelin (Table 3) . Following consumption of the test drink, showed no significant interaction between meal pattern and visits, or main effects for meal explanation, as over a longer time period, the greater TEF with a regular meal pattern, if
repeated at all meals and in the longer term, could have beneficial effects on weight control.
2 8
The range of published values for the TEF of diets containing comparable macronutrient
composition makes estimating the expected TEF from the test drink problematic (36).
However using a generally accepted figure for TEF of 10 % of total energy consumed, and a could be prevented by reducing positive energy balance by 100 kcal/day (37) and Brown et capture the full response to each meal, and the accumulative effect of more than one meal in Insulin resistance has been shown to be associated with blunted TEF (39-41), and may
contribute to the differences we have seen. In this study, a lower postprandial glucose
response to the test meal was seen after the regular compared with the irregular meal pattern.
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In our previous studies (7, 8), there was no difference in glucose response, but a greater post We thank all the participants for their time and participation in this study. We also thank Dr. The authors' contributions are as follows: M.H.A contributed to the design of the study, design of the study, supervised the data collection and analysis, had input into the The American Journal of Clinical Nutrition AJCN/2015/125401 Version 3 . Waist (cm) 69.5 ± 5.5 69.5 ± 5.1 70.5 ± 5.7 69.9 ± 5.1
Waist/hip 0.7 ± 0.6 0.7 ± 0.6 0.7 ± 0.6 0.7 ± 0.6 1 mean ± SD, n=11.
There were no significant differences in the characteristics of the ten participants across the study comparing a regular and irregular meal pattern (Two-way ANOVA). 
